An oven-dried Schlenk tube was charged with (±)-1 (0.5 g, 1.97 mmol) and (S,S)-TsDPEN-RuCl(p-cymene) (12.5 mg,19.7 umol) under argon. A degassed mixture of triethylamine and formic acid with desired ratio (10 ml, corresponding to the molar ratio indicated in Table 1 ) was then added. The mixture was stirred at 50°C
, and a degassed mixture of triethylamine and formic acid with desired ratio (5 mL, corresponding to the molar ratio indicated in Table 1 ) was added in intervals of 24 h.
After 100 h, the mixture was transferred to a separating funnel and partitioned with iced water and CH 2 Cl 2 . The organic phase was separated, washed with water, and dried over anhydrous Na 2 SO 4 . Volatiles were removed under reduced pressure. 
KR of (±)-1,2-(α-ketotetramethylene)-ferrocene at 10 grams scale:
An oven-dried 500 mL Schlenk tube was charged with (±)-1 (10.00 g, 37.3 mmol) and (S,S)-TsDPEN-RuCl(p-cymene) (250 mg, 39.3 mmol) under argon. A degassed azeotropic mixture of formic acid and triethylamine (5:2) (40 ml) was then added. The mixture was stirred at 50°C, and a degassed azeotropic mixture of formic acid and triethylamine (5:2) (20 mL) was added in an interval of 24 h. The reaction was monitored by HPLC analysis using Daicel Chiralpak OD-H column (Daicel Chiralpak OD-H column, 93:7 Hex/iPrOH, 1 mL/min) until the >99% ee of (R)-(+)-1 was achieved (95 h). The mixture was transferred to a separating funnel and partitioned with iced water (300 mL) and CH 2 Cl 2 (200 mL). The organic phase was separated, washed with water (2×200 mL and brine (100 mL), and dried over anhydrous Na 2 SO 4 .
Volatiles were removed under reduced pressure. Detailed example of Asymmetric transfer hydrogenation using tethered catalyst (S,S)-3 with added DCM and chromatographic separation of the products.
S17
Ketone (±)-1 (225 mg, 0.886 mmol) was added to formic acid/triethylamine (5:2 azeotrope, 0.80 mL). DCM (ca. 0.50 mL) was added, followed after 10 min by (S,S)-3 (11 mg, 18 mol, 2.0 mol%). The reaction was heated to 40°C and samples were taken after 1h, 2h and 4h. A small sample (a small sample drawn into tip of a capillary), was partitioned between EtOAc (1 mL) and sat. aq.NaHCO 3 (1 mL). The upper EtOAc layer was removed, the solvent removed from this and the sample was taken up in ca 9:1 hexane:iPrOH for the HPLC analysis (EtOAc is not compatible with the OD-H column used in the analysis). After 4 h, HPLC indicated >98% ketone reduction without significant formation (<2%) of the minor alcohol enantiomer therefore the reaction was quenched and worked up at this point.* The reaction was diluted with EtOAc (20 mL) and washed with sat. aq.NaHCO 3 (3 x 30 mL), which serves to ionise the remaining formic acid (washed out with the aqueous phase) and neutralise the triethylamine salts. After drying with Na 2 SO 4 and filtration, the solvent was removed under vacuum to give the crude product (triethylamine is removed under vacuum at this point but catalyst remains in the mixture). Sample taken after 1h (conversion 11.2%, alcohol 94.5% ee, ketone 11.9% ee): S19 Sample taken after 4h (conversion 48.0%, alcohol 95.6% ee, ketone 95.6% ee): Although an efficient chromatographic purification was employed in our studies, the authors believe that a selective purification through crystallization could, in principle, be achieved due to the significant difference in solubility between the ketone and alcohol, coupled to the very high selectivity of the reduction.
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Procedure for synthesis of 5 (mw8) CCDC 1406081. Alcohol Solid state structure of the two crystallographically independent but chemical identical molecules in the asymmetric unit of mw8. Only chiral carbons, hetero atoms and metals have been labeled for clarity. Thermal parameters are drawn at 50% probability level.
S25
Solid state structure with atom labeling of one of the crystallographically independent molecules in the asymmetric unit of mw8. Thermal ellipsoids are drawn at 50% probability.
Crystal structure determination of CCDC 1406081 (mw8):
The asymmetric unit contains two crystallographically independent but chemical identical ferrocene carbamates. The NHs were placed at calculated positions and form H bonds with neighbouring carbamate carbonyls shown below (they form infinite H bonded chains that run a axis of the cell) Specified hydrogen bonds (with esds except fixed and riding H) Symmetry operators used to generate equivalent atoms in above contacts was $1 x-1, y, z
The stereochemistry of the alpha methylbenzyl amine is fixed from synthesis (R). The stereochemistry of the ferrocene alcohol is S
S26
The Flack parameter refined to Flack x: -0.02(8) (Shelx 2014) (so small and zero within experimental error so you can be confident in the assignment but doesn't matter as synthesised from a known chiral starting material) (7) 5012 (4) 6448(6) 28.5(15) O115 5104 (4) 5106 (3) 5294 (4) 25.5(10) C116 5819 (6) 5030 (4) 4357(6) 24.2(14) O116 7016 (4) 4931 (3) 4427 (4) 33.6(11) N117 5025 (5) 5109 (3) 3350(5) 27.6(12) C118 5513 (6) 4953 (4) 2212(6) 27.5(15) C119 5296 (7) 4080 (4) 1859(6) 28.1(15) C120 6337 (9) 3564 (5) 1758 (7) 45(2) C121 6080 (12) 2738 (6) 1438 (8) (7) 7088 (4) 2737(6) 31.5(16) C202 8469 (7) 6635 (4) 2268(6) 32.9(17) C203 7823 (7) 7072 (4) 1321 (7) 34.2(17) C204 8534 (7) 7810 (4) 1203 (7) 35.7(17) C205 9624 (7) 7816 (4) 2084(6) 33.8(17) C206 10561 (7) 5761 (5) 538 (6) 33.3(17) C207 11561 (7) 6329 (5) 921(7) 36.6(18) C208 11405 (7) 7026 (5) 189 (7) 44(2) C209 10314 (7) 6897(6) -650(6) 41.6(18) C210 9784 (7) 6116 (5) -438(7) 38.1(19) C211 8632 (7) 5679 (5) -1104(7) 43.3(19) C212 8197 (8) 4980 (5) -364 (7) 44(2) C213 9395 (8) 4466 (5) 84 (7) 44(2) C214 10373 (7) 4924 (5) 940(7) 37.7(19) O215 9806 (4) 4873 (3) 2089 (4) 31.1(11) C216 10677 (6) 4994 (4) 3054 (6) 29.1(15) O216 11862 (4) 5085 (3) 3010 (4) 37.0(12) N217 10050 (6) 4983 (4) 4021 (5) 32.4(14) C218 10740 (6) 5139 (4) (9) 7158 (5) 6034 (7) 45(2) C224 9419 (7) 6356 (4) 5725(6) 33.7(17) C225 10231 (7) 4568 (5) 6065(7) 37.6(19) 
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C219 27(4) 37 (4) 23 (4) 12 ( C216 N217 C218 121.8(6) N117 C118 C119 110.9(5) N217 C218 C219 111.5(6) N117 C118 C125 110.5(6) N217 C218 C225 109.4(6) C125 C118 C119 112.7(6) C219 C218 C225 112.9(6) C120 C119 C118 121.6(7) C220 C219 C218 119.5(7) C120 C119 C124 118.7(7) C220 C219 C224 119.0(7) C124 C119 C118 119.7(6) C224 C219 C218 121.4(6) C119 C120 C121 119.5(9) C219 C220 C221 120.8(9) C122 C121 C120 120.5(8) C220 C221 C222 120.2(9) C121 C122 C123 120.3(9)
C223 C222 C221 119.1(8) C122 C123 C124 120.2(9) C224 C223 C222 120.7(9) C119 C124 C123 120.8(8) C223 C224 C219 120.2(8) 
